Ilex (Aquifoliaceae) species are distributed widely in the People's Republic of China, and some are used extensively in folk medicine. For example, I. rotunda is an antipyretic and antidote and used for the treatment of the common cold, tonsillitis, and stomach and intestinal ulcers. I. pubescens is used for the treatment of coronary disease, myocardial infarction, dysentery, and erysipelas. I. cornuta and I. latifolia are used for the treatment of headache, toothache, bloodshot eyes, and tinnitus. Many reports indicate that saponins are the major constituents of Ilex species.
the major constituents of Ilex species. [1] [2] [3] [4] [5] The occurrence of flavonoids, 6) xanthines, 7) aldehydes, 8) hemiterpene glycosides, 9, 10) triterpenes and alkanes, 11) anthocyanins, 12) pentyl esters, hexyl esters, and other lipophilic compounds 13) were reported. Several biological activities were related to the compounds isolated from Ilex species, including hypocholesterolemic 14) and antioxidant 15, 16) activities. In a continuation of our study on the constituents of the medicinal plants of the Aquifoliaceae family. 17, 18) We investigated the water-soulble fraction of Ilex oblonga. This plant is a well-known endemic herb to treat gumboil, eczema, rheumatism, scald and bruise in Guangxi province of China. 19) No previous phytochemical investigation on I. oblonga has been reported. In this paper, we describe the isolation and structure elucidation of ten triterpenoid saponins designated as oblonganoside A (1), oblonganoside B (2), oblonganoside C (6), oblonganoside D (8) , oblonganoside E (9), oblonganoside F (10) along with four known triterpenoid saponins: 3b,23-dihydroxyurs-12,19(20)-dien-28-oic acid 28-b-D-glucopyranosyl ester (3), 20) 3b,23-dihydroxyursa-12,18(19)-dien-28-oic acid 28-b-D-glucopyranosyl ester (4), 20) 3-O-b-D-xylopyranosyl-3b-hydroxyurs-12,18(19)-dien-28-oic acid 28-b-D-glucopyranosyl ester (5) . 21) 3b,23-Dihydroxyurs-12,19(29)-dien-28-oic acid 28-b-D-glucopyranosyl ester (7) 22) from the leaves of I. oblonga.
Results and Discussion
The leaves of I. oblonga were extracted with MeOH under reflux. The MeOH extract was subjected to Diaion HP-20 column chromatography to give H 2 O, MeOH, and acetoneeluted fractions. The MeOH eluted fraction was subjected to ordinary and reversed phase silica gel column chromatography and finally HPLC to furnish triterpenoid saponons 1-10.
Compound 1 was obtained as a white powder and exhib-ited a negative specific rotation Ϫ29°(cϭ0. 24, MeOH and was bound to the aglycone by a glycosidic linkage at C-28. And all data of NMR spectra in 1 should be to imply an ursane type of the aglycone. Comparison with the NMR data of the aglycone and ursolic acid, triterpene of ursolic acid commonly was seven methyl groups and the methyl signal of C-19, C-20 were all a doublet peak in 1 H-NMR spectrum. But compound 1 was six singlet methyl signal, these data indicated the position of C-20 was changed to make a double bond, or bearing oxygen. In comparing the NMR data of ursolic acid and the aglycone of 1, the position C-19, C-20, and C-23 were changed. The C-23 signal was at d 79.1, and the methyl of C-24 was at d 13.9, whose the carbon signal was upfield due to this carbon by shielded of the methyl of C-25 and hydroxyl methylene of C-23 (see Figs. 2a, b) . The HBMC experiments confirmed the positions of double bonds and the C-23. The correlations were observed between H-30 and C-20, C-19, C-21, between H-29 and C-19, C-20, C-18, between H-23 and C-4, C-3, C-5 (see Fig. 2 ). Thus, the aglycone was 3b,23-dihydroxyurs-12,19(20)-dien-28-oic acid. The carbon signal at d C 103.1, a methine signal, should be an acetal carbon. The connection of the ethylidene group was confirmed by the HMBC and the 13 C-NMR spectra. The HMBC spectrum showed cross-peaks between H-1Ј of the ethylidene group and C-23, C-3 of the genin, and between H-2Ј and C-1Ј (Fig. 2) . NOESY spectrum observed cross-peaks between H-1Ј and H-3, H-23, H-2Ј. These observations indicated that the ethylidene group was attached to C-3 and C-23. However, the configuration of the ethylidene group was not determined. The structure of 1 was therefore defined as . Acid hydrolysis of 1 afforded a mixture of sugars, which were identified as glucose and xylose by detected HPTLC. Alkaline hydrolysis of 1 performed with 3% KOH yielded glucose and a prosapogenin, which furnished xylose and a genin by acid hydrolysis subsequently. These chemical reactive results manifested that 1 was a triterpene-bidesmosidic saponin in which xylose should link the aglycone as ether bond, and while the remaining sugar should be bound to the genin by a glycosidic ester. Compound 2 was a derivative of 1. They were main different from sugar moiety and methyl signals. In NMR spectra, the methyl signals were seven and all singlet peak, the presence signals indicated C-23 of genin didn't be oxi- Comparison with the NMR data of 5 and 6 showed the same sugar moiety and linkages, the main difference were their methyl signals. In 1 H-NMR spectrum of 6, six methyl a) Concentration of TMV in every treatment (ng). b) Inhibition rate. "ϩ" is positive control and "Ϫ" is negative control. The concentration of each compound is 0.2 mg/ml. The TMV standard curve was yϭ0.3276 ln(x)ϩ0.6379, in which the correlation coefficient was 0.9795, and the "x" was the value of OD 405 . According the formula we obtained the inhibition rate of every compound. The inhibitory activities of compounds 1-10 against Tobacco mosaic virus (TMV) were evaluated in vitro. 24, 25) Of the ten compounds tested, at a concentration of 0.2 mg/ml, compound 1 showed higher inhibitory activity against TMV replication with 80.3% than other compounds. The results of inhibitory effect of compound 1 at several concentrations are shown in Table 4 . The straight line concentration-inhibition experiments showed a max inhibition to be close to 90% at 0.4 mg/ml and this concentration may be not potency and efficacy. Otherwise, the EC 50 value of compounds 1 was as high as 0.074 mg/ml, which one was an important value to potency of anti-TMV. On the basis of the above results, it may be concluded that the triterpenoid saponin, namely, oblonganoside A (1) should be a major active component of leave extracts of Ilex oblonga against TMV replication. Further investigations are in progress to study the action mechanism of active components on inhibiting viral replication.
Experimental
General Experimental Procedures IR spectra were recorded with a Perkin-Elmer 1750 FT-IR spectrometer and the films of the all samples were measured on KBr disks. Optical rotations were measured with a Jasco DIP-180 digital polarimeter spectro-photometer. The Extraction and Isolation The leaves of Ilex oblonga (690 g) were extracted (2ϫ4 l) with MeOH at room temperature (7 dϫ2). The extract was evaporated in vacuo to yield a residue, which was dissolved in water and filtered. The water soluble fraction was passed through a Diaion column and eluted with water and methanol. Evaporation of the methanol eluate yielded 37 g of a brown fraction (A). The fraction A was subjected to dry column chromatography (DCC) on silica gel ( Indirect ELISA Procedure One hundred microliters of diluted antigen was added to each well of a micro-ELISA plate and incubated over night at 4°C. After incubation the antigen solution was discarded and the plates were washed three times in phosphate buffered saline (PBS) pH 7.2 containing 0.001% Tween 20 (PBS-T). The rabbit anti-TMV serum (1 : 2000) was added to the antigen coated wells. The plates were incubated for 1 h at 37°C and then washed three times in PBS-T. Goat Anti-Rabbit Alkaline Phosphatase (Sigma) conjugate (1 : 30000) in PBS-T, was then added and a further incubation for 1 h carried out at 37°C. The plates were again washed three times, 100 ml PNP solution per well was added, and after 10 min, the reaction was stopped by adding 100 ml of 3 M sodium hydroxide. The intensity of color development was determined by measuring absorbance using a micro-ELISA reader equipped with a 405 nm filter.
